Metabolism of 6-fluoro-DL-tryptophan and its specific effects on the rat brain serotoninergic pathway.
We administered 6-fluoro-DL-tryptophan (6F-Trp) to rats (50-200 mg/kg i.p.) and evaluated its neurochemical effects on central catechole and indole compounds; we also determined the time course of its action, together with its metabolism and kinetics in four rat brain areas. Neither norepinephrine nor dopamine and its major metabolites were affected by 6F-Trp. With regard to serotonin (5-HT), 6F-Trp induced a transient depletion in all the brain areas studied, with a maximum of about 60-65% obtained between 1 and 3 hr depending on the dose administered. After 6 hr, 5-HT levels generally returned to control values. 5-Hydroxyindolacetic acid (5-HIAA) levels were also reduced 3 hr after administration (-40 to -60%). A large dose-dependent increase in tryptophan (Trp) was observed in the four brain areas, possibly because of an inhibition of Trp incorporation into protein, as suggested by experiments with mouse neuroblastoma cells. The brain elimination half-life of 6F-Trp was estimated at 0.5-1 hr. Regarding 6F-Trp metabolism, three new compounds were detected in all four brain areas after 6F-Trp administration. They were identified by means of liquid chromatography with electrochemical detection and/or radioenzymology, in comparison with fluorinated standards, or after NSD 1015 or pargyline coadministration with 6F-Trp. The first two 6F-Trp metabolites detected were probably 6-fluoro-5-hydroxytryptophan and 6-fluoro-5-HIAA. The third, identified and quantified by means of the two analytical methods, was 6-fluoro-5-HT (6F-5-HT). These findings suggest that 6F-Trp could be used as the in vivo precursor of 6F-5-HT with a view to tracing neuronal serotoninergic pools, as has already been done with platelets.